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SUBSCRIBER INTERFA CE PR OTECTION CIRCUIT 



£4 The present invention relates to circuits that protect 

Oj against ovexvoltages , which circuits can be used in particular for 

subscriber line interface circuits (SLIC) . 
s Telephone circuits connected to lines are particularly 

5 likely to be disturbed by overvoltages such as lightning discharges or 
□ accidental connections to lines of the electric power network. 

2 Further, the problem of the protection of interface circuits becomes 

u more and more acute as these interface circuits are formed of more and 

more integrated circuits of smaller and smaller dimensions and 
10 accordingly, more and more sensitive to overvoltages . 

The applicant has been studying SLIC protection circuits 
for many years and has already devised several novel circuits, 
monolithically implementable, which are described, in particular, in 
US patents N° 5274524, 5243488, 5696391 and 5684322, and in European 
15 patent applications 0742592 and 0687051. 

The present invention aims at implementing a monolithic 
protection circuit capable of establishing a short-circuit between 
each conductor of a line and a ground when the voltage on this 
conductor exceeds a determined positive threshold or becomes smaller 
2 0 than a predetermined negative threshold. 

The present invention also aims at implementing such a 
circuit which also establishes a short-circuit between a line 




2 

conductor and the ground when the current in this conductor exceeds a 
determined threshold. 

The present invention aims at implementing such a circuit 
which can be manufactured by technologies compatible with that of 
5 power integrated circuits developed by the applicant. 

Another object of the present invention is to provide such 
a circuit which is particularly reliable in operation. 

Another object of the present invention is to provide such 
a circuit in which the on- state voltage drop is minimum (equal to the 
10 voltage drcp across a thyristor only) . 

Another object of the present invention is to provide such 
a circuit which requires a very low current to be started. 

To achieve these objects, the present invention provides a 
monolithic component that protects against line overvoltages greater 
15 than a determined positive threshold or smaller than a determined 
negative threshold, including in antiparallel a cathode-gate thyristor 
and an anode-gate thyristor connected between a first terminal of the 
line to be protected and a reference voltage, the gate of the cathode- 
gate thyristor being connected to a negative threshold voltage via a 

2 0 gate current amplification transistor, the gate of the anode-gate 

thyristor being connected to a positive threshold voltage. The 
monolithic conponent is made in a substrate of the first conductivity 
type divided into wells separated by isolating walls, the smaller 
surfaces of which are coated with insulating layers, the smaller 
25 surface of the substrate being uniformly coated with a metallization. 
The gate current amplif ication transistor of the cathode-gate 
thyristor is made in vertical form in a first well. The cathode-gate 
thyristor is implemented in vertical form in a second well. The anode- 
gate thyristor is implemented in vertical form in a third well. The 

3 0 smaller surface metallization links up the collector of the 

transistor, the anode of the cathode-gate thyristor, and the cathode 
of the anode-gate thyristor. A first front surface metallization 
connects the cathode of the cathode-gate thyristor to the anode of the 
anode-gate thyristor. A second front surface metallization connects 
35 the gate of the cathode-gate thyristor to the emitter of the 
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transistor. A third front surface metallization is in contact with the 
gate of the anode -gate thyristor. 

According to an embodiment of the present invention, the 
component further includes a diode, the anode of which is connected to 
5 the gate of the anode-gate thyristor. This diode is implemented in the 
form of a P-type region itself formed in an N-type region, the latter 
being formed in the cathode-gate region of the anode-gate thyristor, 
on the upper surface side of the component. 

According to an embodiment of the present invention, the 
10 gate of the cathode-gate thyristor is connected to a second terminal 
of the line to be protected associated with the anode -gate thyristor, 
CJ this transistor, of ENP type, being formed on the upper surface of the 

iTi component, the collector region extending via isolating walls towards 

Cfl the smaller surface and being in contact with the smaller surface 

^ 15 metallization. 

jp The foregoing objects, features and advantages of the pres- 

yl ent invention, will be discussed in detail in the following non-limit - 

rg ing description of specific embodiments in connection with the accom- 

^ panying drawings wherein: 

5 20 Fig. 1A shows an example of a protection circuit; 

O Fig. IB shows an embodiment according to the present 

invention of the circuit of Fig. 1A; 

Fig. 2A shows an alternative of a protection circuit; 
Fig. 2B shows an embodiment according to the present 
25 invention of the circuit of Fig. 2A; 

Fig. 3A shows another alternative of a protection circuit; 
Fig. 3B shows a first embodiment according to the present 
invention of the circuit of Fig. 3A; 

Fig. 4A shows another alternative of a protection circuit; 

3 0 and 

Fig. 4B shows a first embodiment according to the present 
invention of the circuit of Fig. 4A. 

Fig. 1A shows a circuit that protects against overvoltages 
and overcurrents on a telephone line L1-L2. Each of the conductors of 
35 the telephone line includes a series resistor, respectively Rl, R2, 



enabling to detect overcurrents . The terminals of resistor Rl which 
form first input terminals of the circuit according to the present 
invention will be called L1A and LIB and the terminals of resistor R2 
which form second input terminals of the circuit will be called L2A 
5 and L2B. Between terminal L1A and a reference potential, currently the 
ground, two antiparallel thyristors, that is, a cathode-gate thyristor 
Thl and an anode -gate thyristor Th2, are arranged. The anode of 
thyristor Thl and the cathode of thyristor Th2 are grounded, and the 
cathode of thyristor Thl and the anode of thyristor Th2 are connected 

10 to terminal L1A. The gate of the cathode-gate thyristor is connected 
to a negative voltage source -V via an NPN-type amplifier transistor 
Tl. The gate of the anode-gate thyristor is connected to a positive 
voltage source +V (in this embodiment, via a diode Dl) . The gates of 
thyristors Thl and Th2 are connected to terminal LIB. The emitter of 

15 transistor Tl is connected to terminal LIB, its collector to the 
ground and its base to negative voltage -V. This assembly forms the 
system of protection against overvoltages and overcurrents of 
conductor Ll. Symmetrically arranged components designated by dashed 
references form the protection against overvoltages and overcurrents 

2 0 of line L2 . The operation of this circuit which will be better 

understood by referring to the patents and patent applications of the 
applicant mentioned hereabove is the following. 

- If a positive overvoltage greater than voltage +v occurs 
on conductor Ll, a current flows from the anode to the gate of ancde- 

25 gate thyristor Th2 via diode Dl towards voltage +V. Thyristor Th2 
turns on and shunts the overvoltage to ground. 

- If a negative overvoltage smaller than voltage -V occurs 
on conductor Ll, cathode-gate thyristor Thl turns on and the negative 
overvoltage flows towards the ground. Transistor Tl increases the 

3 0 triggering sensitivity by acting as a gate amplifier. 

If a positive current flows through resistor Rl to 
generate across this resistor a voltage greater than the threshold 
voltage of anode-gate thyristor Th2, the latter turns on. 

- If a negative current flows through resistor Rl, cathode- 
35 gate thyristor Thl turns on. 
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A device that protects against overvoltages and over- 
currents on conductor LI has thus effectively been obtained. The 
smaller portion of the circuit performs the same function for 
conductor L2 . 

5 It should be noted that the values of voltages +V and -v, 

which will for example be provided by batteries, are not necessarily 
equal. 

The function of diodes Dl and Dl' is to isolate batteries 
+V and -V from each other, as well as from lines LI and L2 in the 
10 absence of overvoltages. 

Fig. IB is a simplified cross-sectional view of a semi- 
O conductive wafer incorporating the circuit of Fig. 1A. Only those 

elements belonging to the upper portion of the protection circuit of 
5 Fig. 1A are shown in Fig. IB. The symmetrical components in the 

iJ 15 circuit are formed in the same way in the same silicon wafer, as will 
JS clearly appear to those skilled in the art. 

Iff The component of Fig. IB is formed from an N-type substrate 

h 1 divided into three wells by isolating walls 3 and 4. Each isolating 

5§ wall is formed by a P-type drive-in extending from the upper and 

2 20 smaller surfaces of the layer, with these diffusions joining 
substantially at the middle of the wafer. The component is performed 
in a semiconductor power component technology in which a single 
metallization Ml covers the entire smaller surface or rear surface of 
the component. According to an aspect of the present invention, a 
25 technology in which the apparent portion of each isolating wall on the 
smaller surface side is insulated by an insulating layer is used. 
Reference 5 designates an insulating layer, currently silicon oxide, 
formed under the smaller surface of isolating wall 3 and reference 6 
designates an insulating layer formed under the smaller surface of 

3 0 isolating wall 4. 

Transistor Tl is formed in the left-hand well. This 
transistor is of vertical type and includes on the upper surface side 
a P-type base region 10 containing an N-type emitter region 11. On the 
smaller surface side is formed an N+-type region 12 forming the 
35 collector contact recovered by metallization Ml. It should be noted 
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that insulating layer 5 extends so that metallization Ml contacts N 
region 12 and not substrate 1 of the well. An advantage of 
implementing this transistor in vertical form is that it can easily 
withstand relatively high voltages (voltage -V is for example -50 V) . 
5 Further, the connection between the collector of this transistor and 
the anode of cathode-gate thyristor Thl is performed in a particularly 
sittple and efficient way by the rear surface metallization. Further, 
transistor Tl has a high gain (on the order of 80 to 200) which 
results in a particularly low current to be supplied by battery -V 

10 upon each triggering. 

Cathcde-gate thyristor Thl is formed in the central well of 
Fig* IB. It is implemented in vertical form. It includes on the 
smaller surface side an anode region 30 and on the upper surface side 
a P-type region 31 and an N-type cathode region 32, currently provided 

15 with emitter short-circuits. It should be noted that insulating 
regions 5 and 6 extend to P region 30 so that metallization Ml does 
not contact the N-type central well. 

In the right-hand well of Fig. IB are formed anode-gate 
thyristor Th2 and diode Dl. Thyristor Th2 is made in the same way as 

2 0 thyristor Thl in vertical form. It includes on the smaller surface 

side an N cathode region 40, and on the upper surface side a deep 
lightly-doped P-type region 42 (made at the same time as anode region 
30 of thyristor Thl) in which are formed an N-type region 43 and a P- 
type anode region 44. Conventionally, the anode region is provided 
25 with emitter short-circuits. Diode Dl is formed in P-type region 42 
and includes in this region an N-type region 45 forming its cathode 
and a P-type region 46 forming its anode. This diode is a lateral 
diode. 

On the upper surface side, the contacts are made by several 

3 0 metallizations : 

- a metallization M2 connected to terminal L1A connecting 
the cathode of the cathode-gate thyristor to the anode of the anode- 
gate thyristor, 

- a metallization M3 connected to terminal LIB connecting 
35 the gate of the cathode-gate thyristor to the emitter of transistor Tl 



and the gate of the anode-gate thyristor to the anode of diode Dl; 
although, in the cross -sectional view, this metallization is shown as 
formed of two separate portions, it should be understood that it is 
one and the same metallization, 
5 - a metallization M4 connected to terminal -V in contact 

with the base of transistor Tl, and 

- a metallization M5 connected to terminal +V in contact 
with the cathode of diode Dl. 

This structure enables to control thyristor Thl with a very 
10 low turn-on current while this thyristor can have a high hold current 
(ih) . The implementation of thyristor Th2 by triple diffusion enables 
to obtain a sensitive thyristor. 

More heavily-doped regions of same type as the underlying 
regions for improving the ohmicity of the contacts with the various 
15 metallizations have further been shown in the drawing. These regions 
are neither referenced, nor described, so as not to complicate the 
drawings and lengthen the description. Also, regions such as region 50 
conventionally form channel stop regions to avoid the occurrence of 
leakage currents. 

2 0 Fig. 2A shows an alternative of the circuit of Fig. 1A. 

Elements Tl, Thl, Th2, T'l, Th'l, Th'2 reappear therein. The 
difference with Fig. 1A is that the gate of anode-gate thyristor Th2 
is not connected to the gate of cathode -gate thyristor Thl and is 
directly connected, as well as the gate of anode-gate thyristor Th'2, 
25 to positive reference voltage +V. This circuit is simpler but does not 
protect against positive over currents . It however has the advantage 
that the anode-gate thyristor is particularly sensitive due to the 
absence of anode short-circuits. 

The implementation of this circuit in the form of a 

3 0 monolithic component appears in Fig. 2B. This drawing will not be 

described in detail since it is strictly similar to Fig. IB without 
diode Dl, that is, anode-gate region 43 of anode-gate thyristor Th2 is 
directly connected to positive voltage +V. It should also be noted 
that anode layer 44 of the anode-gate thyristor is not, in the 



embodiment of Fig. 2B, provided with emitter short-circuits, which 
enables to obtain a more sensitive thyristor. 

On the other hand, in the case of Figs. IB and 2B, 
insulating layer 6 has been shown to extend to cathode contacting 
5 region 40 of anode-gate thyristor Th2. Of course, since this contact 
layer is of the same type as the substrate, insulating layer 6 can 
stop immediately beyond the smaller surface of isolating wall 4 . 

Fig. 3A shows another alternative of the circuit according 
to the present invention. This time, the structure is completely 
10 symmetrical, that is, anode-gate thyristor Th2 is, like cathode-gate 
thyristor Thl, associated with a gate current amplification 
transistor. This transistor is designated with reference T2 for 
thyristor Th2 and with reference T2' for thyristor Th2' . Transistors 
T2 and T2' are PNP transistors while transistors Tl and T'l are NPN 

15 transistors. 

An inplementation according to the present invention in 
monolithic form of the circuit of Fig. 3A appears in a simplified 
cross-section in Fig. 3B. Transistor Tl and transistor Thl are 
implemented in the same way as in the embodiments of Figs. IB and 2B. 

2 0 Thyristor Th2 is implemented in the same way as that of Fig. IB or of 

Fig. 2B according to the sensitivity desired for this thyristor. 
Transistor T2 is implemented between the wells containing thyristors 
Thl and Th2. The collector of this transistor is formed of a P-type 
layer 61 deeply diffused from the upper surface. Region 61 is 
25 surrounded with a P-type drive-in 62 which joins a P-type region 63 
formed from the smaller surface and on which is recovered the 
collector contact by metallization Ml. Inside collector region 61 are 
formed a base region 64 and a P-type emitter region 65. 

A first upper surface metallization M10 connected to 

3 0 terminal L1A is in contact with the cathode of thyristor Thl and the 

anode of thyristor Th2 (although this metallization is shown in two 
portions in the drawing, it is one and the same metallization) . A 
metallization Mil connected to terminal LIB is in contact with the 
gate of thyristor Th2, the emitter of transistor T2, the gate of 
35 thyristor Thl, and the emitter of transistor Tl. A metallization M12 
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connected to terminal -V is in contact with the base of transistor Tl. 
A metallization M13 connected to terminal +V is in contact with the 
base region of transistor T2 . 

Fig. 4A shows an alternative of the circuit of Fig. 1A. 
This simpler circuit does not protect against overcurrents. Elements 
Tl, Till, Th2, T'l, Th'l, Th' 2 reappear therein. The difference with 
Fig. 1A is that the gates of anode-gate thyristor Th2 and cathode-gate 
thyristor Thl are neither interconnected, nor connected to terminal 
LIB which does not exist, resistor Rl being absent. 

The implementation of this circuit in the form of a 
monolithic component appears in Fig. 4B. This drawing will not be 
described in detail since it is identical to Fig. IB except for the 
gate metallization: instead of having a single metallization M3, there 
are two separate metallizations M31 and M32 only used, respectively, 
to establish the connection with the emitter of transistor Tl and the 
connection with the anode of diode Dl (diode Dl may possibly be 
eliminated) . 

Of course, the present invention is likely to have various 
alterations, modifications, and improvements which will readily occur 
to those skilled in the art. In particular, the various described 
alternatives may be combined. 
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CLAIMS 

1. A monolithic component protecting a line against 
overvoltages greater than a determined positive threshold or 
smaller than a determined negative threshold, including in anti- 
parallel a cathode-gate thyristor (Thl) and an anode-gate thyris- 

5 tor (Th2) connected between a first terminal (L1A) of the line to 
be protected and a reference voltage, the gate of the cathode - 
gate thyristor being connected to a negative threshold voltage 
(-V) via a gate current amplification transistor (Tl) , the gate 
of the anode-gate thyristor being connected to a positive 
10 threshold voltage (+V) , characterized in that: 

- the monolithic component is made in a substrate of 
the first conductivity type divided into wells separated by 
isolating walls (3, 4), the smaller surfaces of which are coated 
with insulating layers (5, 6), the smaller surface of the 

15 substrate being uniformly coated with a metallization (Ml) , 

- the gate current amplif ication transistor (Tl) of the 
cathode-gate thyristor is made in vertical form in a first well, 

- the cathode-gate thyristor (thl) is implemented in 
vertical form in a second well, 

2 0 - the anode-gate thyristor (Th2) is implemented in 

vertical form in a third well, 

- the smaller surface metallization (Ml) links up the 
collector of the transistor, the anode of the cathode-gate 
thyristor, and the cathode of the anode-gate thyristor, 

25 - a first front surface metallization (M2) connects the 

cathode of the cathode-gate thyristor to the anode of the anode- 
gate thyristor, 

- a second front surface metallization (M3) connects 
the gate of the cathode-gate thyristor to the emitter of the 

3 0 transistor, and 

- a third front surface metallization is in contact 
with the gate of the anode -gate thyristor. 

2 . The conponent of claim 1, further including a 
diode (Dl) , the anode of which is connected to the gate of the 
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anode-gate thyristor, characterized in that the diode is 
implemented in the form of a P-type region (46) itself formed in 
an N-type region (45) , the latter being formed in the cathode- 
gate region (42) of the anode-gate thyristor, on the upper 
surface side of the component. 

3. The component of claim 1, wherein the gate of the 
cathode-gate thyristor is connected to a second terminal of the 
line to be protected (LIB) . 

4. The corrponent of claim 1 or 2, further ensuring a 
protective function against overcurrents, in which the gates of 
the cathode-gate and anode-gate thyristors are interconnected and 
connected to a second terminal of the line to be protected (LIB) . 

5. The component of claim 4 taken as attached to 
claim 1, further including a gate current amplification transis- 
tor (T2) associated with the anode-gate thyristor, characterized 
in that this transistor, of PNP type, is formed on the upper 
surface of the component, the collector region (61) extending via 
isolating walls (62, 63) towards the smaller surface and being in 
contact with the smaller surface metallization (Ml) . 



# 09/367645 

1/4 




Fig IB 



© # 09/367645 



LIB L1A 
o g 



-V o- 



Tl 






) 


Tl* 



6 6 




O V 



(^Thr\Z Th2' 



Fig2A 




Fig 2B 



CI # 09/367645 

3/4 



L1A LIB 

Q 9 





Fig 4B 



Deciarationlmd Power of Attorney forPatent Application 



Declaration et Pouvoirs pour Demande de Brevet 



French Language Declaration 



En tant que 1'inventeur nomm£ ci-apres, je declare par le 
pr6sent acte que: 



As a below named inventor, I hereby declare that: 



Mon domicile, mon adresse postale, et ma nationality sont 
ceux figurant ci-dessous a cote" de mon nom. 



My residence, post office address and citizenship are as stated 
next to my name. 



Je crois etre le premier inventeur original et unique (si un 
seul nom est mention^ ci-dessous), ou Tun des premiers co- 
inventeurs originaux (si plusieurs noms sont mentionnes ci- 
dessous) de Tobjet revendique, pour lequel une demande de 
brevet a &e deposed concernant V invention intitulee: 

SUBSCRIBER INTERFACE PROTECTION CIRCUIT 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 



et dont la description est fournie ci-joint a moins que la case 
suivante n'ait 6t£ cochee: 

3 3 a 6t6 deposee le 14 AOUT 1999 

sous le numero de demande des Etats-Unis ou le 
num6ro de demande international PCT 

09/367 645 et mo difieele 

(le cas echeant). 



the specification of which is attached hereto unless the 
following box is checked: 



was filed on 14 AUGUST 1999 



as United States Application Number or PCT 

International Application Number 
09/367 645 an£ j was amenc j ec i on 

(if applicable). 



Je declare par le present acte avoir pass6 en revue et 
compris le contenu de ia description ci-dessus, 
revendications comprises, telles que modifies par toute 
modification dont il aura 6t$ fait reference ci-dessus. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Je reconnais devoir divulguer toute information pertinente a 
la brevetabiiite, comme defini dans le Titre 37, §1.56 du 
Code federal des reglementations. 



I acknowledge the duty to disclose information which is 
material to patentability as defmed in Title 37, Code of 
Federal Regulations, §1.56. 
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French Language Declaration 

Je revendique par le present acte avoir la priority dtrangere, 
en vertu du Titre 35, §1 19(a)-(d) ou § 365(b) du Code des 
Etats-Unis, sur toute demande £trangere de brevet ou 
certificat d'inventeur ou, en vertu du Titre 35, § 365(a) du 
meme Code, sur toute demande Internationale PCT d6signant 
au moins un pays autre que les Etats-Unis et figurant ci- 
dessous et, en cochant la case, j'ai aussi indique ci-dessous 
toute demande 6trangere de brevet, tout certificat d'inventeur 
ou toute demande internationale PCT ayant une date de depot 
precedant celle de (a demande a propos de laquelle une 
priorite est revendique'e. 

Prior foreign application(s) 

D^fP^g e /^6 t f nt6 ri eure(s) PCT 

(Number) (Country) 

<W$k854 (Pays) FRANCE 



(Number) 
(Numero) 



(Country) 
(Pays) 



Je revendique par le present acte tout bEneTice, en vertu du 
Titre 35 § 1 19(e) du Code des Etats-Unis, de toute demande 
; Je brevet provisoire effectu^e aux Etats-Unis et figurant ci- 

Qfessous. 



% ^Application No. ) 
de demande) 



(Filing Date) 
(Date de depot) 



I hereby claim foreign priority under Title 35, United States 
Code, §1 19(a)-(d) or § 365(b) of any foreign applications(s) 
for patent or inventor's certificate, or § 365(a) of any PCT 
International application which designated at least one 
country other than the United States, listed below, and have 
also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT 
International application having a filing date before that of 
the application on which priority is claimed; 



Priority not claimed 
Droit de priorite non revendique 



29 DECEMBER 1998 
(Day/Month/Year Filed) 
(Jour/Mois/Ann6e de d£pot) 

30 DECEMBER 1.Q97 
(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



□ 
□ 



I hereby claim the benefit under Title 35, United States 
Code, § 119(e) of any United States provisional 
apptication(s) listed below. 



^Application No. ) 
^gN° de demande) 



(Filing Date) 
(Date de d6pot) 



UtJe revendique par le present acte, le beri6fice, en vertu du 
.Titre 35 § 120 du Code des Etats-Unis, de toute demande 
P=de brevet effectude aux Etats-Unis, ou en veriu du Titre 35, 
4§ 365(c) du meme Code, de toute demande internationale 
J$CT d£signant les Etats-Unis et figurant ci-dessous et, dans 
Qa mesure ou l'objet de chacune des revendications de cette 
Sdemande de brevet n'est pas divulgue dans la demande 
!fjmterieure americaine ou internationale PCT, en vertu des 
C&ispositions du premier paragraphe du Titre 35, § 112 du 
yCode des Etats-Unis, je reconnais devoir divulguer toute 
information pertinente a la brevetabilit£, comme defini dans 
le Titre 37, § 1.56 du Code Federal des reglementations, dont 
j'ai pu disposer entre la date de dep6t de la demande 
anterieure et la date de d^pot de la demande nationale ou 
internationale PCT de la presente demande: 



(Application No.) 
(N° de Demande) 

(Application No.) 
(N de Demande) 



(Filing Date) 
(Date de Depot) 

(Filing Date) 
(Date de Depot) 



Je declare par le present acte que toute declaration ci-inciuse 
est, a ma connaissance, veridique et que toute declaration 
form u lee a partir de renseignements ou de suppositions est 
tenue pour veridique; et de plus, que toutes ces declarations 
ont 6te formulas en sachant que toute fausse declaration 
volontaire ou son Equivalent est passible d'une amende ou 
d'une incarceration, ou des deux, en vertu de la Section 1001 
du Titre 18 du Code des Etats-Unis, et que de telles 
declarations volontatrement fausses risquent de compromettre 
[a validity de la demande de brevet ou du brevet delivre a 
partir de celle-ci. 



I hereby claim the benefit under Title 35, United States 
Code, §120 of any United States application(s) or § 365(c) 
of any FCT international appiication(s) designating the 
United States, listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in 
the prior United States or PCT International application in 
the manner provided by the first paragraph of Title 35, 
United States Code, §112, I acknowledge the duty to 
disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior 
application and the national or PCT International filing date 
of this application: 



(Status)( Patented, pending abandoned) 
(Statut)(brevete, en cours d'examen, abandonne) 

(Status)(Patented, pending abandoned) 
(Statut)(brevete, en cours d'examen, abandonne) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
any patent issued thereon. 
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30 



POUVOIR: En tant que I'inventeur cit6, je ddsigne par la presente I'(les) 
avocat(s) et/ou agent(s) suivant(s) pour qu**il(s) poursuive(nt) la procedure dc 
cette demands de brevet et traite(nt) toute affaire s'y rapportant avec P Office 
des brevets et des marques: (mentionner le nom et le numero 
d'enregistrement). 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the 
following attorney(s) and/or agent(s) to prosecute this application and 
transact all business in the Patent and Trademark Office connected 
therewith, (list name and registration number) 



David Wolf 17,528 

George L. Greenfield 12*256 

Stanley Sacks .L9^9.Q0 

Edward F. Perlman 2&JH5 

Lawrence M Green 22^M 
Steven J. Henry 
Edward R. Gates 

Therese A. Hendricks 30,389 

William R. McClellan 29.409 

Ronald J. Krandsdorf ,20,004 

M. Lawrence Oiiverio JOJLL^ 



James J. Foster J&052 

Charles E. Pfund IJJD30 

Jason M. Honeyman 3 1,624 
James H. Morris 
Peter C. Lando 

Gary S. Engelson 3JJ28 

Peter J. Gordon 31164 

Randy J. Pritzker 35,986 

Richard F. Giunta 36,149 

Douglas R. Woif JS6.971 

Elizabeth R. Plumer M££ 

Timothy J. Oyer ,3fiJS2_8 



John N. Anastasi .3J^265 

Helen C. Kindregan 39,248 

James M. Hanifin, Jr. 39,213 

Christopher S. Schultz 37,929 

Paul D. Sorkin T9]039 

John R. VanAmstcrdam 40,212 

Matthew B. Lowric "33328 

Michael G. Verga 39?ID 

Robert E. Rigby, Jr. 36,90£ 

Robert A. Skrivanck, Jr. 41,316 

Robert M. Abrahamsen 40,886 

Lesley A. Hamlin ,,44^054- 



Lindsay G. McGuinness 38,54 9 
Mike W. Crosby L4QJ£2L 

Evan D. Zitkovsky 3X4.82 
Robert M. Abrahamsen 

Michele J. Young P-43299 

Alan B. Shcrr £=42147 

Edward J. Russavagc JM3069 
Theodore E. Galanthay 24,122 
Lisa K. Jorgenson 

Mark E. McBurney JOA13 

Robert D. McCutcheon M^l 



Adresscr toute corrcspondance a: 



Send correspondence to: 
James H, Morris 
Woj^Greenfi^^ P.C, 
Tedcral Reserve Plaza 

600 Atlantic A venue, Bosto n , MA 022J O = 22j 1 (USA) 



Adresser tout appel tdlephonique a: 
''(Nom et numero de telephone) 



Direct Telephone Calls to: (name and telephone number) 
James H. Morris 
(617) 720-3500 



Nom complet de V unique ou premier inventeur 
BAIXON Christian 


Full name of sole or first inventor 


Signature de IMnventeur^T^J^^^^^ Date 


Inventor's signature Date 


^j^sr-^ <z 

D t8>URS, FRANCE 


Residence 


| Nationality 
J French 


Citizenship 


Adresse Postale 
75, Rue Jolivet 


Post Office Address 


37000 TOURS, FRANCE 




Nom complet du second co- inventeur, le cas echeant 


___ 


Signature de I'inventeur Date 


Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse Postale 


Post Office Address 







(Fournir tes mfimes renseignements et la signature de tout co-inventeur 
supplemental.) 



(Supply similar information and signature for third and sub-sequent joint 
inventors.) 
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